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The present invention relates to a mechanism 
for directional control and propulsion of carrier 
devices or vehicles intended to operate above the 
surface of the ground. More specifically the in- 
vention pertains to propulsion of small aircraft 
which are to be used by families or individuals. 
Such aircraft must be capable of operation from 
very small landing areas, and it is essential that 
these aircraft be superior from both time-saving 
and operational cost standpoints, compared to 
automobiles, for distances ranging from a few 
miles up to several hundred miles. 

It is accordingly an objective of the invention 
to make vertical rising and landing of the air- 
craft possible, combined with ability to attain 
a relatively high speed in level flight. 

It is furthermore an objective to furnish ap- 
paratus capable of economical operation over 
long distances, which involves a primary struc- 
ture of low weight. The volumetric capacity and 
pay load of the aircraft are to be relatively large. 

It is an object of the invention to provide fully 
adequate passenger comfort and maximum visi- 
bility for the pilot. 

A highly important objective of the invention 
is to provide safety of operation, through auto- 
matic directional control subject to manual ad- 
justment, to reach any desired landing area. This 
objective also includes the provision of inherent 
features, to act in the event of power failure of 
one or both of the engines. 

It is an objective to insure stability and effec- 
tive directional control, notwithstanding the util- 
ization of very short fuselage length and limited 
wing span, the latter characteristics reducing the 
parking or storage space requirements to a mini- 
mum. 

It is an objective to provide a selectively direc- 
tional propulsive mechanism of utmost simplicity 

. and low initial cost, which is practical to place 
in large scale manufacturing production. 

It is furthermore an object of the invention 
to furnish propulsive mechanism arranged to 
avoid damage of any part of the aircraft primary 
structure should a violent failure or fire occur 
in one of the engines. Likewise utmost protec- 
tion is to be provided to occupants of the air- 
craft in the event of a crash landing. 

These and other objects and features of novelty 
will become evident hereinafter in the descrip- 
tion, which, together with the following drawings 
illustrate preferred embodiments of the inven- 
tion. 

Figure 1 illustrates a typical utilization of the 
propulsive system of the invention, with the air- 
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craft parked on the ground, viewed from the 
back side. 

Figure 2 illustrates the aircraft of Figure 1, 
at rest on the ground, viewed from the left side. 

Figure 3 shows the subject aircraft in level 
flight, viewed from the front. 

Figure 4 shows the aircraft of Figure 1 in level 
flight, viewed from the rear. 

Figure 5 is a partially cutaway section of the 
rear portion of the subject aircraft, along the 
major axis of the aircraft, showing the detailed 
arrangement of the propulsive system. : 

Figure 6 is a fragmentary section of the im- 
peller vanes and rotor of a ducted. compressor 
of Figure 5. i . 

Figure 7 is a perspective view of the manual 
control column shown in Figures 2, 3, and 5. 

Figure 8 is a partial vertical section along the 
major axis of the aircraft, of a gyroscopic or 


20 gyro control unit forming part of the propulsive 


system of the invention. 

Figure 9 is a plan view of a gyro rotor utilized 
in the gyro control unit of Figure 8. 

Figure 10 is a partially cutaway section of one 


25 of the several resilient pads upon which the sub- 
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ject aircraft may be brought to rest, as shown 
in Figure 1. 

Figure 11 is a schematic representation of the 
attitudes which the aircraft utilizing the propul- 
sive system of the invention will customarily 
assume in undertaking a typical flight. . 

Referring now to the drawings in which lik 
reference numerals refer to corresponding parts 
throughout the several figures, the apparatus of 
the invention is as follows:. . 

The general arrangement of the apparatus as- 
sociated with this invention is best shown in 
Figures 1 and 2, in which the aircraft is shown. 
parked on the ground surface G—G before taking 
off or after landing, and in Figures 3 and 4, in 
which the aircraft is shown in level flight. In 
the ensuing description of the invention, relative 
positions of parts refer to the normal level flight 
attitude of the aircraft, during which the major 
axis of the cabin is approximately parallel to the 
ground surface. 

An ellipsoidal cabin i is articulated at the rear 
end to an empennage 8, or tail assembly, by a 
universal joint 17 lying along the major axis of 
the cabin. The directional control of the air- 
craft is achieved by regulation of the angle of 
the empennage 8 with respect to the cabin, sub- 
ject to manually adjustable gyro servo controls 
of the hydraulic type, to be later described. 

Backswept wings 4, shown in Figures 3 and 4 
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to possess a strong dihedral extend from the 
sides of the cabin. The cabin structure is pri- 
marily composed of a plurality of plastic win- 
dows 2 secured in a relatively narrow framework 
3 except for the solid portions of formed sheet 
Duralumin where the wings 4 and empennage 
8 are confronted, and .contains. a two-place seat 
i2 suspended as a pendulum by pivots 20 along 
a transverse axis S—S approximately opposite 


the foremost junction of the wings to the cabin.. 


Since the seat {2 is journalled at its upper 
sides, it tends to remain in vertical position, even 
though the attitude of the aircraft varies from 
the normal takeoff or landing. position with the 
empennage down, to positions: of level flight, orin 
certain cases of rapid descent with the empen- 
nage of the aircraft upward. -A manual control 
column 2i is located at the middle of. the seats 
and moves together with the seats. 

_A box spar 22 extends transversely behind the 
seat 12 to form the major structure for with- 
standing bending forces imposed on the wings 
‘during flight while torsion is primarily absorbed 
in the solid portion. of the cabin. The spar 22 
extends spanwise within the wings to a region 
„near tip shields 5, or elliptical plates, at the ends 
of the wings. 

. The empennage 8 has the shape of a truncated 
cone, the smaller diameter of which is to the 
rear, and from the lower side of which projects 
a vertical stabilizer .9. The outer free end of 
the stabilizer. 9 and the rear ends of the tip 
shields 5 define a.triangle transverse to the major 
axis of the aircraft, the center of which lies ap- 
„proximately. beneath the center of :mass of the 
aircraft when in ground position. Accordingly 
a. Strut. [8 extending rearwardly from the outer 
„free end of the stabilizer 9, and struts ff extend- 
ing rearwardly from each of the tip shields § suf- 
fice to provide stable support for the aircraft on 
the. ground, yet maintaining an adequate distance 
between the rear end of the empennage and the 
ground for the egress of a lifting or. propulsive 
jet of.air. The struts (8 and Ii terminate in 
resilient. pads 19 for ground contact, and these 
struts may also contain any pneumatic-hydraulic 
.cushioning devices customary to the practices of 
aircraft landing. gear construction, though such 
„are. not shown in the accompanying drawings. 

A ducted compressor 18 of the mixed flow type 
iş coaxially and rotatably supported within the 
empennage 5, deriving its inlet. air from an an- 
„nular. boundary. layer slot 7 defined by the rear 
end of the cabin and the front end of the em- 
pennage, and also from spanwise boundary layer 
Slots. 6 in the upper surface of.each of the wings. 
„In order to seal the spaces. between the rear por- 
tions. of the wings and the sides of the empen- 
nage.to insure proper distribution. of the air flow 
entering. the. ducted compressor (8, wing. fillets 
:18. of. flexible. rubberized fabric, sliding sheets, 
.or the like, are furnished permitting directional 
control movement of the empennage with respect 
to the remainder of the aircraft. 

"Engines 14, preferably of the gas turbine type, 
are located within the empennage behind the 
‘dueted compressor i8. These engines are ordi- 
narily of cylindrical shape, with their axes par- 
allel to and spaced on either side of the axis of the 
empennage, and furnish power to drive the ducted 
‘compressor. -The-location of the engines is such 
that- violent mechanical failure or fire arising 
in the engine compartment will not endanger the 
„primary structure of the aircraft. 


“The ‘delivery air from the ducted compressor- 
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5 passes within the confines of the empennage 
8 around the outside of engines {4 to issue as a 
propulsive jet from a nozzle 23, causing the air- 
craft to lift from the ground, or to be retarded 
when approaching the ground. Under conditions 
of level flight this ejected air provides the thrust 
to overcome drag of the aircraft. ‘The stabilizer 
9 is hollow and open: to the rear forming an 
auxiliary jet nozzle 24 furnished air from the 
ducted compressor 5. 

‘For the purposes of directional control the jet- 
producing empennage is adjusted in angle with 


respect to the cabin, by a servo hydraulic cylin- 


der i5 for lateral.movement, and by a servo hy- 
draulic. cylinder. 16 for vertical movement, the 
approximate location of the aforesaid cylinders 


-- being indicated in Figure 4. 
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Tnus, referring to Figure 5, directional con- 
trol to the left side, for example, causing a left 
turn in level flight, or causing the cabin to re- 
main approximately vertical and over a certain 
landing spot when the airplane is about to land 
in a side wind; is indicated by the dotted outline 
8’ of the empennage. The latter condition may 
occur if a gust of wind should strike the side of 
the airplane while the airplane is a short dis- 
tance from the ground, during which the sta- 
bilizing ‘control exerted from a gyro unit 31 
mounted on the rear side of the spar 22, acts 
upon the cylinder 15 and upon the hydraulic servo 
portion of the invention, as will be described 
later. A voluntary directional control, may be 
attained by the pilot pushing the manual control 
column 21 thereby adjusting the gyro unit 31, 
to re-direct the aircraft anew. However, there 
is an inherent action in the event that the air- 
plane tends to change attitude from the position 
already established at the control column 21 
which takes place automatically in the gyro unit 
31. "This is of considerable importance during 
the takeoff or landing attitude of the aircraft, 
since the pilot then merely sets the control col- 
umn in vertical position, causing the gyro unit 
31 to maintain the aircraft in vertical position 
with the empennage downward. 

Before progressing into the description of fur- 
ther details of the invention a discussion of some 
of the attainable characteristics is essential, with 
respect to the whole combination. 

The ellipsoidal shape of the cabin i has been 
found to best satisfy the requirement of mechani- 
cal clearance for the pendulum type of seat 12, 
consistent with low aerodynamic drag up to speeds 
in excess of 300 miles per hour in level flight, and 
this shape is least affected by sudden gusts of 
wind, reducing the effort of correction which must 
be produced by the. gyro unit 31 controlling the 
angie of the empennage and air jet issuing there- 
from. 

The wings.4 are preferably of the thick airfoil 
type, the thickness generally being at least 20 ner 
cent of the chord, which, in combination with 
the boundary layer. slots 6 undergoing suction 
from the ducted. compressor 18, permits a wing 
loading in excess of 50 pounds per square foot of 
wing area. Very high angles of incidence can 
occur without. stalling of flow over these wings. 

Accordingly it has been found that a two-place 
airplane, as described, measures only 15 feet in 
wing span and 13 feet in overall length, with a 
gross weight of approximately 1600 pounds. Uti- 


“lizing a weight flow of approximately 150 pounds 


of air per second through the ducted compressor, 
at comparatively low ratio of compression, the 
aircraft can accelerate vertically from the ground 
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at 16 feet per second per second with one engine 
operating at full power. 

The backsweep of the wings 4 assists directional 
stability in level flight, while the dihedral of the 
wings and the provision of the vertical stabilizer 
on the under side of the empennage 8 assists in 
lateral stability, also causing proper banking 
when making turns, although no ailerons are 
provided. It will be apparent that as the em- 
pennage 8 is caused to assume a non-coaxial con- 
trol angle with respect to the cabin 8, subject to 
regulation of the gyro unit 34, with or without 
manual adjustment from the control column 21, 
the boundary layer slots 6 and 7 no longer obtain 
a balanced flow, from side to side, or from top to 
bottom, as the case may be. l 

This unbalance in fiow serves to impose a 
strong directional control on the aircraft by suc- 
tion differentials acting on surfaces near the 
boundary layer slots, in conjunction with the di- 
rectional control already exerted by the angle of 
the jet stream issuing from the empennage 8, 
which exerts a force or moment steering the 
airplane in any desired direction. The tip shields 
5 assist in maintaining directional stability par- 
ticularly in the event of complete engine failure, 
and furthermore reduce spill-over losses at the 
tips of the comparatively short wings. 

An important reason for providing control 


movement of the complete empennage assembly < 


including engines and the ducted compressor, 
rather than simply deflecting the air jet by shut- 
ters, vanes, or the like, is that the gyroscopic 
reluctance of the revolving parts of the engines 
and ducted compressor to change angle of their 
axes causes an added moment or force to be im- 
posed on. the forward portions of the aircraft, 
when the gyro controlled hydraulic servo system 
must adjust the position of the latter. This is 
of particular value when the aircraft is slowly 
approaching the ground to make a landing, con- 
tributing to the positiveness of control of the ver- 
tical attitude of the aircraft. 

Referring now to Figure 5 illustrating one pre- 
ferred form of details of the invention, the pas- 
senger seat 12 is supported by pins 27 in the 
pivots 20 allowing the seat to remain upright re- 
gardless of the attitude of the aircraft, which is 
mandatory for passenger comfort and visibility. 
If the engines should both fail directly after take- 
off the aircraft will drop to the ground with em- 
` pennage downward, thereby saving passengers 
from injury, due to the crash energy absorbing 
capability of the empennage structure. At a 
greater altitude it will be possible for the pilot to 
lower the nose of the aircraft, or the airplane 
will nose down inherently after stalling, to glide 
to a safe “belly” landing. 

It will be noted that the seat 12 will swing feet 
forward under the latter condition as soon as 
ground contact is established, yielding the ut- 
most protection to passengers under this emer- 
gency crash condition, 

It is obvious that any customary form of 
damper mechanism, such as frictional or hy- 
draulic dampers may be employed to act upon 
the seat 12 relative to the fuselage i, to surpress 
cyclical swinging, should this tend to occur at any 
time, although such mechanism is not shown in 
the drawing, since adequate damping effect will 
generally be provided by inherent friction at the 
pins 21. 

The control column 2! is movable about a ball 
pivot 25 cooperating with a stationary socket 26 
„attached to the seat 12. Referring. to Figure 7, 
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the column 2i must be pushed forward to lower 
the nose of the aircraft and pulled back to raise 
the nose, while the nose of the aircraft can be 
directed to the right or left, respectively, by right 
or left hand motion being applied to the column 
21. The regulation of engine power or thrust to 
the aircraft will generally be accomplished by 
rotatable hand grips 10 at the upper end of the 
column 2i, similar to the method customarily 
employed on motorcycle handlebars, in which 
the control motion of the hand grip is trans- 
mitted to the engine throttle. 

The longitudinal and side manual motions of 
the column 21 are transmitted to push-pull con- 
trol cables 29 and 30, respectively, through pin 
joints 55 and 54, at the free end of a lever 53 
extending from the side of the ball pivot 25 op- 
posite to that of the column 21. Referring to Fig- 
ure 5, the cables 29 and 30 extend to the gyro 
unit 31 through a conduit 28 which has a rota- 
tive joint 71 opposite to one of the seat pivots 20 
through which the conduit 28 extends. 

Manual settings of the column 21 are thereby 
signalled to the gyro unit 31, effecting adjustment 
thereof irrespective of the position of the seat 12 
relative to the fuselage I. 

The ducted compressor {8 includes a plurality 
of airfoil vanes 65 and a hub 64 which rearwardly 
flares as conical backplate 67 to which the vanes 
65 are attached, said hub being rotatably. sup- 
ported by a compressor shaft 56 in a front journal 
bearing 44 and in a rear journal bearing 45. 

The bearing 44 is built in the rear end of a 
hollow hub 57 which is secured at the front end 
to the universal joint IT, in turn supported in 
a rigid pocket 68 at the rear end of the cabin 
i. The hub 57 houses an hydraulic pump 43 
driven from the front end of the shaft 56, and 
serves as an attachment for a plurality of radial 
webs 62, or guide vanes, traversing an annular 
inwardly directed suction passage 66 for air, to 
flow between the empennage 8 and the cabin |. 
The webs 62 join a Venturi-shaped shroud 58 
of the empennage 8, the forward portion of 
which is indented by lateral slots 69 permitting 
additional flow space for air from the wing 
boundary layer slots 6 to enter the compressor. 
The rear portion of the shroud 58 forming a part 
of the empennage 8 proper, is furnished with 
inwardly directed outlet webs 63, or discharge 
guide vanes of the compressor, supporting an 
island 61 at the front end of which is a reduc- 
tion gear box 59 carrying the bearing 45. The 
engines 14 are located in the rear portion of the 
island 6i with their principal axes parallel to 
the shaft 56. Exhaust gas outlets 51 of the 
engines {4 face toward the rear to assist in 
jet propulsive effort. 

The front end of each engine is provided with 
an overrunning clutch 49 associated with drive 
spur pinions 47 in the box 59. The pinions 47 
transmit power from the engines 14 to a gear 45 
secured to the rear end of the shaft 55, and are 
journalled in the box by bearings 48. 

The island 6! forms a streamlined inner 
boundary for air leaving the compressor 18. The 
surface of the island 61 is furnished with slots 
60 for extraction of boundary air for combustion 
in the engines, said air entering volute-shaped 
shrouds 52 surrounding annular air inlets 50 of 
the engines 14. Since the compressor 18 is of the 
mixed flow or partially radial flow type, the 
action of the boundary air removal slots 60 
assists in turning the compressor discharge air 
over the island 61 in an axial direction, to issue 
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from. the:nozzle 23 as.a-more efficient propulsive 
jet. The course of propulsive jet air is indicated 
by arrows B—B while the flow direction of the 
engine combustion air is indicated by the arrow T. 

Figure 6, a section of Figure 5 along the 
dotted line A—A illustrates the rearwardly turned 
vanes. 65 composed of high speed airfoils, the 
free velocity of entering air being shown by the 
arrow C and the direction of vane rotation being 
indicated by the arrow U. One specific advan- 
tage of this mixed flow, or radial-axial flow air- 
foil vane, which is backwardly turned, is that 
broad characteristics are obtained over a wide 
speed range, with no attendant surging dificul- 
ties, thereby producing maximum static thrust 
for initial rising of the aircraft combined with 
good efficiency of the compressor in high speed 
level flight. The compressor vane tip speed is 
only approximately 800 feet per second, at the 
design point, which permits the rotor and vanes 
to be fabricated with a low resulting weight. 

In the event of engine failure, the compressor 
vanes §5 are relied upon to act as turbine buckets 
impelled by the wind relative to the descending 
airplane, to maintain the operativeness of the 
pump 43 and of the flight directional controls, 
and to maintain gyroscopic control moments. 
The illustrated form of the vanes 55 has been 
found to operate very satisfactorily as a turbine. 

‘Referring to Figures 5 and 8, details of a pre- 
ferred form of the gyroscopic hydraulic servo 
portion of the propulsive system will now be ds- 
scribed. The storage of hydraulic fluid, or light 
oil, is contained in a tank 32, being replenished 
through a return tube 33 from the gyro unit gt, 
and supplying fluid through a flexible tube 34 
to the pump 43. The pump 43, generally of the 
‘positive displacement type, delivers fluid under 
relatively high pressure through a flexible tube 
35 to the gyro unit 34. 

The gyro unit 31 governs the differential pres- 
sure of hydraulc fluid across doubie acting pis- 
tons in the cylinders 15 and 18, to adjust the 
position of the empennage 8. The cylinders 15 
‘and 16 are similar in construction and in connec- 
tion to the gyro unit 31. The lateral hydraulic 
cylinder 15, concerned with control functions 
in a lateral plane, will be forthwith described, 
and it will be apparent that parts of the vertical 
hydraulic cylinder 16 of identical numerical des- 
ignation marked “prime” bear an identical rela- 
tionship to the gyro unit 31 and to the empennage 
8 concerned with control functions in a vertical 
plane and therefore require no separate descrip- 
tion. 

The piston 49 is reciprocable within a barrel 
29 secured to the structure of the cabin i by a 
universal joint 38. A piston rod 4! connects 
the piston 46 to a universal joint 42 attached 
to the forward portion of the empennage 8. 
Flexible control tubes:36 and 37 for hydraulic 
fluid communicate between the rear and front 
sides respectively of the piston 40 and the gyro 
unit 31. Accordingly as the piston 40 is moved 
in either direction by hydraulic pressure differ- 
ential established in the gyro unit 31, the angle 
of the empennage is changed relative to the cabin 
"|, with the universal joint 11 acting as a fulcrum. 

Referring now to Figures 8 and 9, the principal 
element of the gyro unit 34 is a gyroscope fly 
wheel 18 suspended with its axis of rotation al- 
ways tending to remain vertical, by a ball-shaped 
journal 72 extending from the upper side of the 
“wheel 78. into a spherical shell 18. Spinning of 
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reaction. of hydraulic fluid spouting as indicated 
by the arrow S, from tangential nozzles 17 at 
the wheel’s periphery. Fluid under pressure from 
the tube 35 is delivered through a flexible tube 
86 within a spherical outer casing 88 to a drilled 
radial passage 75 in the shell 79. The said pas- 
sage 15 delivers fluid into a circular pocket 73 
at the upper end of the journal 72, and thence 
along a T-shaped passage 7§ to the nozzles 77. 

A circular groove 74 in the journal 72 coaxial 
with and spaced from the pocket 73 serves as a 
fiuid pressure relief passage communicating with 
relief ports 89 in the shell 79, leading to the 
open space within the casing 93 to which the 
return tube 33 connects. Pressure ports 88 and 
gi, or radial drill holes, in the shell 79 connect 
through flexible tubes 87 and 88, respectively, 
and to the tubes 37’ and 36’ respectively, for 
actuation of the vertical cylinder 16. The ports 
96 and 91 lie on opposite sides of the axis of rota- 
tion of the wheel 78; in the vertical plane of the 
aircraft, and confronting the surface of the jour- 
nal 72 lying between the pocket 73 and the groove 
74, said surface being of sufficient width to seal 
the ports 99 and 91 when the passage 15 is in 
exact vertical alignment, that is coaxial with the 
wheel 78. However, if the passage 75 is moved 
from vertical position, along the vertical plane, 
the ports 98 and $1 move past the edges of the 
journal surface and are exposed to the differ- 
ential fluid pressure existing between the pocket 
73 and the groove 74 effecting translation of the 
piston 40’ to bring the attitude of the aircraft to 
a new position which restores the vertical posi- 
tion of the passage 75. 

The shell 79 is adjustably positioned in a 
spherical bearing surface 92 extending from the 
casing 93, through a pin joint 80 at the top of 
the. shell 79, by the cables 29 and 30 from the 
control column 21. . 

Accordingly, if the airplane attitude momen- 
tarily changes without the pilot manually moving 
the column 21, as a result of some sudden change 
in external forces acting upon the aircraft, the 
original position of the aircraft will be imme- 
diately restored by the hydraulic servo portion of 
the propulsive system. However, if the pilot 
manually moves the column 21, the attitude of 
the aircraft must change to a new position, which 
causes the position of the passage 75 to again 
become vertical. 

The linkage connecting the cables 23 and 30 to: 
the pin joint 80 is as follows. The cable 29 is 
attached to-the joint 80 by a rod 81 which passes 
reciprocably through a bushing 82 spherically 
journalled in a socket 83 provided in the casing 
93. The cable 30 attaches to a ball joint 85 on 
the end of a lever arm 84. Thus push-pull move- 
ment of the cable 29 revolves the shell 79 pri- 
marily in the vertical plane of the aircraft, while 
push-pull motion of the cable 36 revolves the 
shell 79 primarily in the lateral plane. The 
resulting effect upon airplane attitude being 
labelled over the arrows representing the move- 
ment of the cables. 

Referring to Figure 9 dotted circles indicate 
the neutral, or non-controlling superimposed 
position of the pressure ports 90 and $i confront- 
ing the journal 12. The corresponding ports 52" 
and $i’ of the lateral system affecting the con- 
trol action of the cylinder 15, are shown to be 
displaced at an angle of 90 degrees from the ports 
90 and $i of the vertical system. 

The described directional control action of the 


the wheel 18 at high speed is caused by jet 78 propulsive system is particularly advantageous 


2,668,026 


during the process of approach for a landing, 
when the aircraft is caused to lose altitude 
yapidly, in a vertical or nearly vertical descent, 
and when the normal flow past the wings is dis- 
rupted at all portions of their surfaces except 
possibly immediately ahead of the boundary layer 
air withdrawal slots. Were it not for the de- 
scribed automatic control action the pilot of the 
aircraft would have to exercise utmost skill and 
dexterity, subject to the existence of gust-free 
air conditions, to accomplish a normal landing in 
a restricted space. | 

Figure 10 illustrates details of the resilient pads 
19, composed of rubberized fabric, or the like, in 
the central portion of which is an air cavity 101. 
The pad [9 is ellipsoidal or streamlined, to lessen 
drag, when the aircraft is in flight, as indicated 
by the solid lines, and is vulcanized or otherwise 
appropriately secured in a flared end {00 of the 
strut il. When ground contact is established 
the pad flattens as indicated by the dotted lines 
19’, to increase the bearing area, thereby pre- 
venting sinking to excessive depth in soft ground. 

Figure 11 illustrates the typical attitudes as- 
sumed by an aircraft using the propulsive system 
of the invention during a flight starting at M and 
ending at N, assuming that the takeoff and land- 
ing areas are of minimum size. To initiate take- 
off the pilot may set the control column 2! in 
vertical position, revolving the handgrip 70 until 
the aircraft lifts off the ground and attains a 
desired upward acceleration. 

As soon as all ground obstacles, such as build- 
ings, hills, or the like, are cleared, the column 21 
can be pushed gradually forward, causing the 
- aircraft to rapidly gain in level flight speed, with 
the assumption of a horizontal position by the 
cabin and wings. The handgrip 70 will then 
generally be turned back to a lower power to 
increase range of the aircraft, and to improve 
economy of operation. 

The approach to a selected landing area gen- 
erally can be made at a steep angle, 45 degrees 
for example, caused by leaving the power setting 
of the handgrip 70 at the cruising value, and 
gradually pulling the column 2i back, to raise 
the nose of the aircraft, which then “mushes” 
down toward the landing spot. When the air- 
craft is nearly directly over the landing spot, the 
column 21 is pulled back more, while the power 
setting of the handgrip is gradually increased to 
retard the downward motion of the aircraft, 
permitting the aircraft to settle gently on the 
ground with the cabin and wings nearly ver- 
tical. 

In the event of a strong side wind on landing, 
the pilot will find it necessary to bias the setting 
of the control column in the windward direction 
in order to remain nearly above the landing spot 
while descending. Due to the dihedral angle of 
the wings, the aircraft will then gradually revolve 
until the belly of the aircraft is facing the wind, 
which facilitates guidance to selected landing 
spot. 

In the foregoing description propulsive means 
for vertical rising aircraft have been set forth in 
which the essential elements for attainment of 
high performance, flexibility, and adequate safety 
have been incorporated in a simplified mechani- 
cal form appropriate for use by individuals and 
families. However, the principles of the inven- 
tion are applicable to aircraft and motive ve- 
hicles of other types, and may in fact assume 
many different forms both as to details of con- 
struction and as to use. Therefore, the foregoing 
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description and figures are schematically ius- 
trative of general principles embraced by the 
subject invention, in a manner limited only by 
a, just interpretation of the following claims. 

I claim: E 

1. An aircraft propulsion system comprising 
a body to be propelled, a propulsive power plant 
of the air consuming type, an empennage carry- 
ing the powerplant and movably secured to the 
aft end of the body and embracing the same with 
clearance to leave an air inlet supplying air to 
said power plant from the boundary layer of air 
surrounding said body, and means for regulating 
the position of said empennage and power plant 
relative to said body to increase the boundary 


` layer air reception into the power plant at one 
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side of the body and to decrease such reception 
at the opposite side of the body and to determine 
the direction of flight. 3 i . 

2. An aircraft propulsion system comprising a 
body to be propelled, a ducted compressor rotor 
for propulsion of said body by jet reaction, said 
rotor entraining air flowing past said body and 
devolving during said entrainment, an engine 
connected to said rotor in driving relationship 
therewith, the axis of said rotor being movable 
with respect to said body, an hydraulic servo sys- 
tem controlling the movement of said axis with 
respect to said body to determine the direction of 
flight, an overrunning clutch between said engine 
and said rotor to disconnect said engine from said 
rotor in the event of engine failure, a hydraulic 
pump driven by said rotor, and said servo sys- 
tem being furnished fluid under pressure from 
said pump. 

3. An aircraft propulsion system comprising a 
fuselage to be propelled, a ducted compressor 
rotor for propulsion of said fuselage by jet reac- 
tion, an air inlet for said rotor facing in a for- 
ward direction and an air outlet for said rotor 
facing in a rearward direction, said rotor having 
backswept impeller vanes, an engine, an over- 
running clutch connecting said engine to said 
rotor in driving relationship therewith, a servo- 
mechanism for varying the angle of efflux of air 
from said outlet with respect to said fuselage af- 
fecting direction of flight, and power supply 
means for said servo-mechanism driven by said 
compressor rotor alternatively active as an air 
turbine in the event of ensine failure. 

4. An aircraft propulsive system for vertical 
rising aircraft comprising an ellipsoidal fuselage 
having laterally extending wings, a universał 
joint at the downstream end of said fuselage, a 
ducted air compressor secured to said universal 
joint having a generally tubular outer housing 
spaced from the downstream end of said fuselage 
to form an annular air inlet for said compressor, 
power means to drive said compressor encom- 
passed by said housing, and means to regulate 
the angle of said housing relative to said fuselage. 

5. An aircraft propulsion system for vertical 
rising aircraft comprising an ellipsoidal fuselage 
having laterally extending wings, a universal 
joint at the downstream end of said fuselage, a 
ducted air compressor secured to said universal 
joint having a generally tubular outer housing 
spaced from the downstream end of said fuselage 
to form an annular air inlet for said compressor, 
power means to drive said compressor, means to 
regulate the angle of said housing relative to - 
said fuselage, boundary layer air withdrawal 
openings in the surfaces of said wings, and ducts 
eo said openings to said compressor’s 
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6. An aircraft, comprising a fuselage body... an 
air consuming reactive. ‘propulsion power. plant, 
an empennage., carrying . the. power... plant and 
movably secured to the aft end of the. body..to 
partially, surround the same. with. clearance and 
thereby leave an air inlet passage for. the power 
plant, and means for. moving the empennage 
relative to the body. to increase the air reception 
into the power plant at one side of the body and 
ta decrease. such reception. at, the. opposite side 
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lined „body, . wings. extending | from the body, a 
tubular empennage of forwardly increasing diam- 
eter arranged . at the aft end of the body so that 
the aft portion - of. the body is received in.the 
forward end of the empennage with clearance to 
leave an air-receiving passage, joint means con- 
necting the empennage. with the body for move- 
ment ahout an axis adjacent. the plane occupied 
by ‘the forward end, of the empennage, a pro- 
pulsive nozzle at the aft end of the empennage, 
the empennage having. a duct receiving air from 
said „air-receiving passage and diseharging the 
same ‘through the nozzle, a compressor operating 
in ‘said duct. to move said ‘air therethrough for 
discharge from the nozzle as a propulsive jet, 
and turho power plant means in the empennage 
driving ` the compressor and including rearwardly 
directed gas exhausting : nozzle means for assisting 
in ‘propelling the aircraft, 

8. An aircraft comprising an ellipsoidal stream- 
lined body, wings projecting from the. body, a 
hollow. empennage of forwardly increasing diam- 
eter. arranged so that the aft portion of the 
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ellipsoidal body is received in the forward end of 
the. empennage with clearance to leave an. air- 
receiving passage, the empennage having a duct, 
the forward.end of the duct being in communica- 
tion with said. passage to receive air. therefrom, 
joint. means connecting. the empennage with the 
body. for movement. abont an axis adjacent the 
plane.occupied by, the forward end of the empen- 
nage, means on the body connected with the 
empennage- for moving the empennage about said 
axis, a propulsive nozzle at the aft end of the 
empennage duct, propulsion means in the empen- 
nage. for moving air. through said duct for dis- 
charge from. said, nozzle. as.a propulsive jet, and 
a power: plant: garried „by. the. empennage driving 
the propulsion means.and including. a rearwardly 
directed gas outlet for assisting said jet in pro- 
pelling the aircraft, 

NATHAN. C. PRICE. 
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